The following paper describes investigations carried out on the life histories of the smaller plankton copepods in the Plymouth area during 1947. A large number of investigations have been carried out on the life history of Calanus, but our knowledge of the other species is meagre. What knowledge exists is mainly due to the work of Fish (1936 a-c) in the Gulf of Maine, Wiborg (1940 , 1944 in Oslo Fjord and the Nordasvatn, a partly enclosed body of water near Bergen, and Marshall (1949) in Loch Striven. The differences in hydrography and other conditions made it desirable that a similar study should be carried out at Plymouth. The species considered are: Paracalanus parvus (Claus), Pseudocalanus elongatus Boeck, Centropages typicus Kmyer, Temora longicornis (0. F. Muller), the year, accompanied by the harpacticid Euterpina acutifrons (Dana) . Only very small numbers of species other than the above were taken.
This work was carried out at the Marine Laboratory, Plymouth, during the tenure of a grant from the Development Commission. I wish to record my thanks to Mr F. S. Russell, F.R.S., for his inspiration and encouragement in this work, and for making freely availableall the facilitiesof the laboratory, to Dr H. W. Harvey, F.R.S., for loan of measuring nets, and to Capt. W. H. Creese and the crew of the' Sabella' for their care in taking my samples in all weathers.
MATERIAL AND METHODS
Area. The bulk of the samples were taken at the Station L 4, 5 miles from Plymouth.breakwater, where there is an average depth of a little over 50 m. A few sampleswere taken a mile or two outside the breakwater (Table I) , and in addition three short cruises were undertaken to investigate the state of the copepod population in the surrounding waters.
. Nets used. Most of the samples were taken with Harvey measuring nets fitted wjth a silk net of 200 meshes to the inch (Harvey, 1934 (Harvey, , 1935 . Additional hauls were made with various tow nets and with a Clarke-Bumpus plankton sampler (Clarke & Bumpus, 1940) . All hauls at L 4 (except those with the plankton sampler) were made vertically, fishing through all but the lower 1 or 2 m. of the water column. Normally between 1 and 3 m.3 of water were passed through the net. In the cruises, the hauls were made vertically from 50 m. to the surface. The quantitative results are based on samples taken with the later model of the Harvey net (Harvey, 1935) until 6 August, when the instrument was unfortunately lost. After that date the earlier net (Harvey, 1934) was used, and later the calibration was checked and found identical to the original calibration made by Harvey (1934) . The calibration of the net used first was never checked, but as the meter was in good order it is probable that it had not altered more than a small amount. Two quantitative samples are utilized that were taken with the Oarke-Bumpus sampler. For these, the published calibration was used. Thus all counts for quantitative purposes were based on known volumes of filtered water.
Subsampling. Samples were subsampled by an adaptation of the method described by Russell (1931) . During the spring and summer months when the small stages were very numerous it was necessary to divide the samples into coarse and fine fractions by passing through sieves, subsampling to deal with a small amount of the fine fraction and a larger amount of the coarser fraction. The exact degree of subsampling for each catch and each species is given in Table 1 . The species and stages were counted and measured on a squared slide under a microscope fitted with a mechanical stage and micrometer eyepiece, of which one division represented 17'7 ft. Measurements are comparable with . those of Marshall (1949) , representing length of cephalothorax.
. Identification of stages. Full use was made of the papers by Oberg (1906) and Kraefft (1910) for distinguishing the nauplii and copepodite stages respectively. Microcalanus was not present in any number at Plymouth, so the distinction between the nauplii of Paracalanus and Pseudocalanus was easy to make on size alone.
A certain number of Centropages hamatus occurred. No distinction was drawn between the nauplii of these two species, but in view of.the numerical superiority of typicus all the Centropages nauplii are lumped as belonging to that species, whereas some were undoubtedly hamatus nauplii.
The nauplii of Oithona similis anq O. nana were confused in the early part of the year, when few nana were present, but in the later part of the year the distinction became obvious and the nauplii were separated. The nauplii of nana were smaller and altogether more slender than those of similis.
There appears to be no account of the stages of Oncaea or Corycaeus, and here these two species are separated into males, females and juvenile individuals. They were accompanied by large numbers of nauplii which were counted in toto: they probably comprised nauplii of these two species together with possibly Euterpina and other harpacticids. Metridia lucens was encountered in a cruise to the west of Plymouth, although it was not met with at Plymouth. The stages were worked out, and found to agree with the usual pattern.
PRESENTATION OF DATA
With most of the species under consideration, all stages from nauplii to adults were found throughout the year. Conclusions as to number of generations passed through therefore rest on the comparative abundance of the different stages, the percentage distribution of the stages, and the sizes of the adults. Each of these methods has its disadvantages, and it is necessary to draw conclusions from all three lines of evidence together.
Absolute numbers, presented as abundance graphs, suffer from the disadvantage that if the water is patchy, with rich and poor areas, an abundance of nauplii encountered during one week does not necessarily give rise to the expected abundance of adults a few weeks later. They have the advantage, however, of showing the stock as it actually occurs.
Percentages of stages reveal the state of affairs in patchy water to a much better degree than do abundance figures. However, if tl1e nauplii vary in number from one sample to another over a wide range, the percentage figures of the adults bear little relation to their numbers, but reflect the changes in the numbers of nauplii. Thus a peak of nauplii will apparently be followed by an increase in adults, while in actual fact the numbers of adults may decline, to a lesserextent,with the numbersof nauplii.
. Size-groups of adults possibly present the most reliable evidence of separate generations, where such differences in size exist. Size differences do not 396 P. S. B. DIGBY always occur, however; in the later part of the year successivegenerations of adults would appear to have arisen, in some species, with little difference in size, generations being separable on other grounds.
Conclusions as to number of generations must therefore be drawn from all these sources. In the diagrams given, the percentage and size-group graphs are mounted beneath the abundance graphs, and the interpretation that appears most probable is placed below them all.
In the abundance graphs, the nauplii are illustrated in a scalewhich is onetenth of that of the copepodites. In the percentage figures, the divisions are taken as: nauplii, copepodites I-III, IV-V, and VI. This is the grouping used by Fish (1936a, b,c) and is sufficientto show the main features.
The size-group graphs are reproduced in such a way that one individual measurement is reproduced as one unit on the figure, the numbers not being reduced to percentages. This has the advantage that use can be made of small numbers, such as occur, for instance, in Temoraand Acartia in winter, which are concrete evidence.but are not. plentiful enough to make into percentage figures. The vertical scales are varied for convenience according to the species.
The method of suggested interpretation is adapted from Russell (1935) . The different levelsof the parts of the diagram representing adults of different size; the mid-line of a particular adult block is more or less the average size of the group concerned, and is . a very rough replica of the adult figure of the abundance graph. The successive generations of nauplii in the interpretation are a rough replica of the naupliar peaks in the abundance graph.
HYDROGRAPHY AND PHYTOPLANKTON
The hydrographic conditions and phytoplankton of the area around L4 have been made the subject of many publications. For phytoplankton conditions, see Harvey, Cooper, Lebour & Russell (1935 ),and Mare (1940 . No phytoplankton counts.or pigment assessments have been made in connexion with this study. Temperatures were taken at I and 3°m. with an insulated water-bottle, supplemented on occasion by surface temperatures taken by bucket from further in-shore (Table I) .
To,compare the temperatures for 1947( Fig. I ) with those in 1934,when the combined study was made on the various aspects of the phyto-zooplankton relationships (Harvey et ai., 1935) we may note the following differences. In 1947, the winter minimum temperatures at the beginning of the year were roughly 5'5°c., or two degrees lower; the summer maximum was roughly 16'5°at 3°m., or two and a half degrees higher. Stratification set in towards the end of ,March, about 2 weeks earlier than in 1934, but broke up at about the same time, at the end of September. In 1947, the temperature at 3°m. had not attained its full value until the end of August; after which a slow . decrease occurred until the end of October, when it became more rapid. In Table II ) Abundant from March to October, greatest numbers from April to August. The adult Pseudocalanus found early in the year (January and February) were of small size. Size-groups reveal that this population persisted until the end of March, when it died out. This population is here called the" 0' generation. It was joined at the end of February by a population of adults of larger body size. This population received increments at progressively larger size, the early arrivals at the end of February being small and dying out in early April, the later members appearing in late March and early April and dying out by June. This' I' group appears to have been responsible for the large group of nauplii in May, which can be followed through the later developmental stages to adults in June. These adults were of a clearly different size, smaller than the adults' I' and are called adults' 2 '. The peaks in the abundance graph at mid-June and at the end of June were composed of individuals similar in size, and together they gave rise to the middle peak of abundance ofnauplii at the end of June and beginning of July. It therefore seems most reasonable to consider this as one generation, although the abundance of late stages and percentages present a rather confused picture.
After this the generations became more merged, and large variations occurred in the total stock. It would appear from the percentage graph that these nauplii gave rise to adults' 3' in July. These were not separable from the adults' 2' on size. These adults were responsible for the third period of abundance ofnauplii (nauplii' 4' in the interpretation) during July and August, and these nauplii in turn gave rise to adults' 4' in late August and September, of slightly smaller size than adults' 3'. Now the abundance figure for nauplii '4' here indicates only one extended period of abundance, but from considerationof the stagesfrom copepodites I to adults, it is obvious that a further group' developed from nauplii in early September to adults in October, arid these nauplii appeared shortly after the development of adults of group' 4 '. This would appear therefore to make' a-fifth and last generation, apparent also from the percentage figure. The adults of this generation, however, are not obviouslydistinguishablefrom those of the previous generation by size.
In Loch Striven (Marshall, 1949 ) the course of generations was similar up to nauplii '2', when in the latter locality breeding became continuous to such an extent that individual generations could not be followed.
Paracalanus parvus (Fig. 3 , Table III ) Abundant from end of April to December, greatest numbers from May to June and August to October.
Paracalanus showed a considerable degree of similarity to Pseudocalanus, the size-groups revealing populations of adults replacing each other in time with those of Pseudocalanus. It differed in that the size differences between adults of groups' 2 ' and '3 ' were much more clearly marked, and the existence of a fifth group of adults is more certain. It would appear that an extra generation was passed through at the end o.fthe year, when Pseudocalanus had ceased breeding. The march of the generations from the' 0' group adults as far as nauplii '3' was clear, but after this the broods were less well defined. In the abundance diagram, there is no clear transition from the nauplii '3' to adults of smaller size in August. It may be that the June nauplii did not survive, the eventual adult stock developing from the smaller numbers of nauplii present in July. It may be, on the other hand, that in June a different body of' water moved over the station, water in which the development was at a slightly different stage. This delay in production of the next generation, whatever its cause, has been suggested in the interpretation by showing the adults' 3 ' as not developing directly from nauplii '3'. The adults present during August) September and October were the adults' 3' and '4', distinguishable in size groups. Adults' 3' were smaller than those of generations' 2' or '4'. Adults '3' and' 4' gave rise to nauplii '4' and' 5' in August and September. The nauplii present in November and December constitute yet ,another-brood, the nauplii '6', which arose from an ill-defined group of adults' 5 '. This group was not distinguishable on size from adults' 4 " but its development can be traced through the copepodite stages on the abundance graph. 
4°1
Centropages typicus (Fig. 4 , Table IV) Few specimens of the genus Centropages were taken, most of them being C. typicus. Specific distinction between the nauplii of typicus and hamatus was not made, and because of its numerical superiority all the nauplii are included here as typicus. Although the numbers are small, the data are sufficient Jan. Feb -.
-.
--- to show that Centropages nauplii were present from April to November, and the copepodite stages and adults were most abundant from June to September. The seasonal change in size was, so far as can be seen, similar to that in the other species, and groups of adults' 0 " 'I' and '2' are suggested. The data are not sufficient to separate other generations, but the general similarity between the fragmentary picture obtained in this manner and the clearer pictures for Temora and Acartia, suggest the occurrence and course of generations to be somewhat similar.
Temora longicornis (Fig. 5 , Table V ) Abundant from April until September, with a first maximum in May and June and a second in August and September.
The adult and copepodite stages of Temora were very scarce early in the year. Nauplii, however, were found in the plankton from February onwards. Because of the scarcity, the evidence as to size ,early in the year is scanty, but it is sufficient to show that, as in the other species, the size-groups change early in the year, indicating a new population of adults' I ' appearing from February onwards.
This population was apparently responsible for the large peak of nauplii in May, the nauplii '2' which, in the abundance graph, can be seen developing to adults' 2' in late May and June. Generations followed clearly, adults' 3' appearing in July and adults' 4' in late August. Nauplii and early copepodites were present in some numbers at the end of September and beginning of October, and these were probably the offspring of adults' 4'. At this time of the year the development stages of Temora became swamped in numbers by other species, but specimens of adults measured in October, November and December indicated a population of adults of a slightly larger size than those of generation' 4 '; they were probably adults' 5 ' which developed from nauplii in September and October. These were probably the overwintering adults.
Temora was thus very similar to Pseudocalanus and Paracalanus in the number of generations, but differed in being comparatively more scarce in the winter months. In addition, its generations were more clear-cut, breeding being less confused than in the other species.
Acartia clausi (Fig. 6 , Table VI) Abundant from April until October, with maximum numbers in May, June and July.
The course of generations of Acartia appears to have been very similar to those of Temora. Like Temora, it was scarce in the winter months. Specimens measured from January to March indicated a group of adults ,of small size, too sparse to be noticed in the abundance graph. These were joined in April by a larger group, the adults' I', and these latter were responsible for the large group of nauplii, the nauplii '2', at the end of April and beginning of May. These developed to a~ults '2' early in June. Generation' 3' followed, with nauplii in June and adults in July and August. Generation' 4 " with nauplii in early August, developed to adults, distinguishable by size from those of , 3 " in late August and September. A further period of abundance of nauplii in September, the nauplii '5', cannot be seen to develop. All stages were present in small numbers in late November and December, and although there is no evidence for it here, 'it would appear possible, by comparison with . Temora.,that adults' 5' arising from nauplii '5' might give rise to nauplii '6' in November. There was again striking similarity to Pseudacalanus, but breeding was more diffuse. Generations can be traced as follows. Small adults' 0' early in the year gave rise to nauplii, which developed to larger adults' l' in March, April and May. The nauplii '2' developed to adults' 2 " of smaller size, in June. The next group, adults' 3 " appeared in August and were smaller still. From here, the picture is obscure owing to continuous breeding with subsequent broods of adults appearing at the same size, but on the basis of the abundance and percentage graphs, together with comparison with other species, it would appear that adults occurring in September and October were adults' 4' and those in November and Decemb,er might be adults' 5'.
Oithana nana (Fig. 8 A few appeared early in the year, but were not counted. Those appearing after July were recorded and the nauplii counted. Nauplii appeared in August, and the first adults in considerablenumbers in September. Inspection of the graphs reveals that probably a succession of generations occurred with adults in August, September, October, November and, it seems, in January when observations had ceased.
Oncaea venusta (Fig. 9 , Table IX) Abundant from September until December. Oncaea was separated into copepodites and adults. As with Oithana nana, this species did not appear in numbers until August, after which.it became plentiful. Separate generations were indicated coming to matUrity in early September, September to October; November and possibly January. The numbers measured, although small, suggest size distinction between the generations.
Carycaeus anglicus (Fig. 10 , Table IX ) Abundant from September until December. Carycaeus anglicus was treated like Oncaea for similar reasons. It was similar to Oithana nana and Oncaea in its occurrence. Generations came to maturity in early September, and October to November. Another generation probably came to maturity in January, while the' 0' group was possibly present in very small numbers in July. Separation of generations' 2' and' 3' was not possible on size.
Other Species Calanusfinmarchicus (Gunnerus) occurred in the samples, but in small numbers. As the last stages no doubt escaped the net, it was not counted. 
4°7
Centropages hamatus (Lilljeborg) occurred in small numbers in the summer months. Its appearance coincided With that of C. typicus. Owing to its small numbers, its nauplii were neglected and counted with those of C. typicus. Euterpina acutifrons(Dana) occurred in the autumn at the same time as
At the same time that the water was populated with Oncaea, Corycaeus and Euterpina, there appeared large numbers of nauplii of a type not previously encountered. These presumably belonged to these three species, and have been indicated as such in Fig. I3 Sizes as a whole rose to a peak in April and then declined towards the end of the year. As in Loch Striven (Marshall, 1949 ) the adult female was larger than the adult male, and the Stage V female larger than the Stage V male, Stage IV being more nearly equal, with the female slightly larger until May, after which both sexes were about the same size. In Loch Striven, Marshall found that after May the male IV was slightly but~distinctly larger than the female IV, while at Plymouth there appears to have been little difference. The only striking differencesbetween the sizes at Plymouth and Loch Striven are that at Plymouth the median sizes of the IV, V and adult females were more widely separated than they were at Loch Striven, and no large variations in size of the Stage V occurred as did at Loch Striven. The changes in size of the adults were inadequate for separating broods at the end of the year.
Paracalanuswas present (Table XI) throughout the wholeyear, and behaved in a similar manner to Pseudocalanus. Marshall found it present in numbers in Loch Striven onlyin the later part of the year. The relative sizesof the stages were similar to those found by Kraefft (1910) and Marshall (1949) in that the males of Stages IV, V and VI were larger than the corresponding female, the .. male V being as large or larger than the adult female. The seasonal changes of size were similar to those of Pseudocalanus, but th~adults differed in that the fluctuations in size from June to December were greater than those in Pseudocalanus and can be used with greater confidence for distinguishing the different generations. The increase in size of Paracalanus in October appears to have had no counterpart in Pseudocalanus.
In Temora (Table XIII) , although few were measured, the sizes indicate the females IV, V and VI to have been larger than the corresponding males. A maximum size of adults occurred in May, followed by a sharp drop in size. Adults of small size occurred from July to September or October, with a minimum in September. This appears to have been about a month later than the corresponding minimum in Loch Striven. The fragmentary observations on sizes of the other stages indicate the seasonal changes to have been similar to those of the other species.
Acartia (Table XIV) . As in Temora, the females IV, V and VI were larger than the corresponding males. The maximum size occurred in the latter half of April, as assumed by Marshall in Loch Striven, and thereafter sizes declined to a low size in August, September and October, to rise again in December and January.
In Oithona similis (Table XV) the sizes were very much as found by Marshall, with the exception that the adult female in the early part of the year was never smaller than the Stage V, although the sizes did become closely similar.
Oithona nana (Table XVI) , Oncaea and Corycaeus (Table XVII ) appeared in abundance from September to December, and in that time no changes occurred in the size of Oithona nana, while a slight decrease occurred in Corycaeus. Oncaea was not measured in sufficient numbers to enable conclusions to be drawn from size groups.
DISTRIBUTION AND SIZE IN ADJACENT WATERS
The interpretation as to generations which has been placed on the changes observedat L4 depends upon the changesbeing true changeswith time, and not changes due to sampling different populations of copepods distributed in a localized manner in the water which passed Plymouth in the course of the year. In order to obtain information on the populations of copepods in adjacent waters, a few cruises were accomplished as follows:
January 1947-to the south-west of Plymouth and west of Penzance (Table XVIII) .
June 1947-to the south-west of Plymouth (Table XIX) . August 1947-south and south-east of Plyniouth (Table XX) . Hauls were made with a measuring ne~at the various stations and the samples were analysed to give numbers per cubic metre, and median sizes of adults.
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In the January cruise, the noteworthy points were the existence of numbers of Calanus finmarchicus and Metridia lucens, at the stations off the coast of France and off Land's End, and the great increase in size of Oithona and Pseudocalanus off Land's End. The increased size might be suspected to have been due to a burst of phytoplankton during the previous November or December in this region. Pseudocalanus and Paracalanus were most abundant off the English coast and Oithona off the French coast.
In the June cruise, all species, with the exception of Centropages hamatus and Calanus finmarchicus, were most plentiful at stations 1-3. The size of Pseudocalanus was particularly great at station 4, at which it was least abundant. The figures for Calanus are probably low, as the large individuals no doubt escaped the net.
In the August cruise, the English side of the Channel seemed to be richer in all species except Centropages typicus, which was most common on the French side. The sizes of Pseudocalanus were similar with the exception of one station, no. 4, off Ushant, in which the median size was much higher than in the others. Again, it might be suspected that this marked the site of a transitory flowering of phytoplankton just at the time when these were' coming to maturity.
In considering the significance of these regional variations, it would appear that, as far as these somewhat inadequate samples tell us, at most times a drift of water from 4°miles offshore over L4 would not unduly affect the general picture given of the total abundance of stock at these times. In some species such as Temora, however, the results might be seriously disturbed.
DISCUSSION
Examination of the size-groups of adults has shown that a given group, appearing at a certain size, can be traced in subsequent samples until the members disappear. Meanwhile they are often replaced by. other groups of adults appearing at a larger or smaller size. Thus while the median size can show a steady rise or fall, the size-groups can indicate a bimodal group with one population replacing another. When, as often, a new population, separable in the adults as being of different size, can be traced from the nauplii through the preceding samples, proof is offered that a new generation has arisen and that the change in size is not due to the sampling of different bodies of water. If the old brood of adults dies out slowlywhile the new brood is appearing, as in Oithona,the resulting median curve exhibits a gradual rise or fall, while if the new brood is produced suddenly in superior numbers, as in Temora,the curve will be step-like in form. The size-groups for Pseudocalanus, Stages I-III and females IV-VI, are given in Fig. 12 . These show that although the adults may form bimodal groups, the younger stages rarely do so. This is because, although the adults may survive for a considerable time at a given fOURN. MAR. BIOL. ASSOC. vol. XXIX, 1950 Jan. Plymouth it would be evident from a rise in size, of, say, Stages I or II being followed by a rise of Stages IV or V in the next sample 2 weeks later. The absence of this effect may be due to the surplus of food which we know to be available (Harveyet al., 1935) in Plymouth waters. The total densities per cubic metre of the various species of copepods throughout the year are illustrated in Fig. 13 . All have been drawn to the same scale. Copepods are marked solid black, the nauplii are added as a continuous line and the eggs as dotted line.
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No nauplii are indicated for Oncaea and Corycaeus, but the group of nauplii belonging to these two species and to Euterpina is figured separately. The totals indicated here represent the majority of specimens present in the plankton off Plyrnouth, for Calanus finmarchicus, although representing on occasions a large part of the plankton by bulk, was nqmerically poor compared with these smaller species.
The appearance of the graphs for Paracalanus indicates a delay of about 3 weeks in the development of the generation at the end of June. Attention ,was drawn to it in the interpretation for Paracalanus (Fig. 3) . It can also be seen in Temora. It would be expected that if this was due to poor phytoplankton, this effect would be visible in all the species. But this was not so. In Pseudocalanus, Acartia and Oithona, there was a repetition at the end of June ofthe conditions 2t weeks earlier, evident as a bimodal peak of abundance of adults and late stages in Pseudocalanus and Acartia, and of early stages in Oithona, and as a lengthened peak of abundance of adults in Oithona. Fish (1936a, b) , found a difference in the stage of development of a population according to the time of flowering of the spring phytoplankton. It Inight be expected that a siInilar phenomenon Inight be encountered in these waters. The effects noted above would be entirely in accord with the drifting over L4 in Inid-June of water in which the spring increases had set in some 2t weeks earlier. Over the whole year, the water was characterized by Sagitta setosa (Mr. P. G. Corbin, personal communication).
The occurrence of the various species has been summarized by Marshall (1949) and reference may be made to that paper for comparison. The course of generations in Loch Striven and at Plymouth would appear to be siInilar in very broad outline. The time of development from nauplius to adult in the different species can be seen to range from about 4 to 6 weeks, while the periods There was a great similarity in the behaviour of the different species, as found also by Marshall (1949) in Loch Striven.
It may be possible that the dynamic relationships which exist between the phytoplankton and the zooplankton serve to keep the generations of the different species more or less in step, as the conditions which cause the production of a good brood of nauplii in general appear to affect all the species alike. Thus it may well be that these species may have quite different development times if reared in the laboratory, whereas in the sea their generations appear to keep in step. Laboratory work on the factors relating phytoplankton and copepod populations is needed to elucidate these processes, and to give the final answer concerning the development time in species which breed continuously in the sea.
SUMMARY
The life histories of the small planktonic copepods of Plymouth were studied during 1947. The samples were taken at Station 1;4 with Harvey measuring nets, and are thus truly quantitative.
The
main species concerned were Pseudocalanus elongatus, Paracalanus parvus, Centropages typicus, Temora longicornis, Acartia clausi, Oithona similis, O. nana, Oncaea venusta and Corycaeus anglicus.
The species common in summer-all but the last three of the abovebehaved in a very similar way, producing probably five generations in the course of the year, but differing from each other in the relative and absolute abundance of the different stages at different times of the year.
The species restricted to autumn and winter-Oithona nana, Oncaea and Corycaeus-resembled each other' in appearing in coUntable numbers as nauplii in August and producing three broods in the late months of-the year.
The Stages I-VI of the various species were measured throughout the year, and the variations in size found to be similar 'to those of the copepods of Loch Striven as found by Marshall.
The distribution of copepods in adjacent waters during January, June and August were investigated. It is concluded that a drift of water from the south-west of up to 4°miles would be unlikely to disturb severely the picture of the seasonal variations in total numbers of the copepod population as obtained from samples taken at L4.
The observed changes in size and abundance are discussed, with reference to possible water movements. I-III 500 I-III 500 I-III 500 I-III 500 I -III 500 I-III 500 I-III 500 Adults 1000 IV-VI 1000 IV-VI 1000 IV-VI 1000 IV-VI 500 IV-VI 1000 IV-VI 1000 IV-VI 1000 28. 
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